were used for the analysis. We investigated the behaviour of IAR parameters, such as probability of resonance lines registration and frequency spacing ∆F , for annual and diurnal intervals. These parameters were compared with characteristics of the ionosphere above all of the observation points and geomagnetic activity.
introduction
The maxima of the Pedersen and Hall conductivity at the heights of E-layer of the ionosphere lead to the forming of eective reection wall for the Alfvén mode of the magnetohydrodynamic (MHD) waves spread at the upper ionosphere and magnetosphere. This leads to existence of a eld line resonator (FLR) in the closed eld lines, i. e. the system of the standing waves along the eld lines of the geomagnetic eld [9] . The magnetic structure of FLR is formed when MHD waves reect from the ionosphere at the dierent ends of the eld line in the magnetoconjugate regions of the South and Northern hemispheres. However, if additional conditions for MHD waves reection appear at 10001500 km then the cavity with existing resonance processes is decreased and becomes bounded by the plasmapause at the top and the lower ionosphere at the bottom.
Such a phenomenon is named ionospheric Alfvén resonator (IAR) and was rst described in 1981 by
Polyakov & Rapoport [17] . At the heights of E-layer of the ionosphere MHD waves transform into electromagnetic ones and can be registered at the Earth surface as spectral resonance structure (SRS) of the natural electromagnetic noise in the frequency band 0.15 Hz. From that time IAR was studied by many authors both in theoretical [16, 8, 12] and experimental means [2, 7, 19] . The analysis of IAR morphology and its relationships with ionospheric parameters were investigated in [5] . Authors of [3] studied IAR parameters during the solar cycle and have found the inverse dependence between IAR observability and solar activity. It was shown theoretically [4] and experimentally [5] that the upper limit of SRS observability can be up to 10 Hz. It should be noted, however, that most of the experimental observations used in the above-mentioned works were cases studies of fragmentary observations.
Monitoring of horizontal magnetic components of ULF/ELF elds has been made at the Ukrainian Antarctic Station (UAS) from the beginning of the current century. Together with the data got at the Antarctic station Arrival Heights [18] these are the longest series of data in this frequency band. We used these data for systematic search of SRS corresponding to IAR [6] . The data analysis allowed us to develop a technique for evaluating the critical frequency of F 2 layer of the ionosphere using the IAR records [1] . In addition, the analysis of the UAS data shows the existence of SRS at the frequencies up to 40 Hz [10] , what is signicantly higher than 10 Hz limit reported in [4, 5] . Since these resonances are global, we are interested in simul- 
Hereafter, instantaneous spectra were used for computing the power S xx , S yy and cross S xy spectra calculated with a time resolution 10 min (60 instantaneous spectra were averaged). Values of the power spectra and absolute values and phases of the cross spectra were used for computation of the polarization parameters (r(f ) is ellipticity ratio, Ψ(f ) is position angle of the polarization ellipse, I p (f ) is intensity of the polarized component, P (f ) is degree of polarization) within the technique described in the article [11] . In this work we do not stop on the interpreting of the polarization parameters and focus on the analysis of IAR observability and the average dierence between SRS eigenfrequencies ∆F . The beginning of the increasing and decreasing of the probability of IAR registration depends on the sunset and sunrise, respectively. The maximum of the probability falls on midnight and the minimum falls on midday. There is clearly expressed dependence on the season of the year as well. In winter the probability of IAR registration is very high and almost does not depend on the time of the day (especially at SSO). In autumn it is high too but there is clear dierence between daytime and nighttime. In spring and summer it is much lower, and SRS are not observed near midday. However, there are some differences between IAR behaviour at dierent stations.
In winter the probability of IAR registration at LFO is much lower than at the other stations and has clear diurnal behaviour. In summer the lowest probability of SRS registration is observed at UAS. Moreover, as it is known and as it will be conrmed onward, the probability of IAR registration has dependence on the critical frequency of F 2 layer of the ionosphere.
There is an anomaly in f 0 F 2 behaviour at UAS in summer when the critical frequency in nighttime is higher than in daytime [13] . This explains why the probability of IAR registration at UAS in summer is much lower than at the other stations. But it does not explain why it is higher in summer night than in summer day. In daytime f 0 F 2 is lower than in nighttime so the probability of IAR registration is supposed to be higher. However, the opposite is observed. Therefore, the critical frequency of the ionosphere is not the prime factor of IAR registration.
Perhaps, the conditions at the resonance boundaries are much important. ∆F value at UAS in the summer. ∆F has a clearly seen dependence from the critical frequency so the anomaly of f 0 F 2 fully explains this fact. Another one is the maximum of ∆F value at UAS on sunrise.
It is almost imperceptible in the winter, meaning in the autumn and very large in the spring. An analysis of the relationship between IAR parameters and geomagnetic activity was made. There is the dependence of the probability of IAR registration on the local k-indices in Fig. 4 . As it is known from [3] the probability of SRS observation and geomagnetic activity have inverse relationship. However, there is no clearly seen inverse dependence between these parameters in our data (see Fig. 4 left panel). The expected dependence was found when we calculated these parameters using only data obtained when high frequency IAR modes were registered. The result is shown in Fig. 4 (right panel). The monthly values of the critical frequency at SSO have fewer variations than at UAS. In the local summer the critical frequency at SSO is lower than at UAS and the probability of IAR registration at SSO is higher than at UAS. In the local winter f 0 F 2 at UAS is much lower than at SSO, but the probability of IAR registration at UAS is not higher than at SSO. So, again, it is needed to conclude that the critical frequency of F 2 ionospheric layer is not the main factor for IAR observability. 
